Hormonal control of oocyte meiosis, ovulation and luteinization in mammals.
The ovulatory process can be regarded as a series of biochemical and morphological changes ultimately leading to the release of a mature oocyte and the transformation of the Graafian follicle into the corpus luteum. This process involves acute changes in steroidogenesis, resumption of oocyte meiosis, and finally rupture of the follicular wall and luteinization of the granulosa cells. Normally, all of these changes are induced synchronously by the pre-ovulatory LH surge. Experimentally, however, these changes in steroidogenesis, oocyte maturation and follicular rupture can be dissociated from each other showing that the LH effect is mediated via different cellular messengers. The gonadotrophins act in an orderly sequence to induce follicular maturation. The granulosa cells increase their number of LH receptors and respond to LH with increased stimulation of cyclic AMP accumulation and progesterone secretion. Concomitantly, they decrease in their FSH receptors and their response to FSH diminishes in terms of ability to stimulate cyclic AMP accumulation. The ovulatory process is associated with increased uptake of LH by the follicle; when granulosa cells are obtained from pre-ovulatory follicles and cultured they luteinize spontaneously. Steroid hormones modulate the actions of gonadotrophins on follicular maturation. In addition, there are non-steroidal factors in follicular fluid which regulate follicular maturation: an oocyte maturation inhibitor keeps the oocyte in meiotic arrest; a luteinizing inhibitor prevents the granulosa cells from luteinizing prior to follicular rupture; a folliculostatin inhibits FSH release from the pituitary gland. The functional activity and the lifespan of the corpus luteum depend on adequate pre-ovulatory as well as post-ovulatory gonadotrophic stimulation. Its lifespan may also be regulated by an LH binding inhibitor.